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QUESTION 4: What is the diagnostic accuracy of magnetic resonance imaging (MRI) for
osteomyelitis in the presence and absence of implants?
RECOMMENDATION: MRI is useful for the diagnosis of osteomyelitis in the absence of metal implants, although there are other diagnostic tools that show greater
specificity and sensitivity. The pooled sensitivity and specificity for MRI in diagnosing osteomyelitis without presence of implants are 84% and 60%, respectively.
There are no identifiable studies on the diagnostic accuracy of MRI for osteomyelitis around metal implants. Several techniques for reducing metal artifacts exist.
LEVEL OF EVIDENCE: Moderate
DELEGATE VOTE: Agree: 96%, Disagree: 1%, Abstain: 3% (Unanimous, Strongest Consensus)

RATIONALE
Diagnostic Accuracy of MRI for Osteomyelitis in Absence of Implants
A variety of diagnostic imaging techniques are available for excluding or confirming chronic osteomyelitis, including plain radiography, computed
tomography, bone scintigraphy, leukocyte scintigraphy, gallium scintigraphy, combined bone and leukocyte scintigraphy, combined bone and gallium
scintigraphy, fluorodeoxyglucose positron emission tomography and MRI [1–6].
Each of these techniques have varying degrees of sensitivity, specificity and diagnostic accuracy. The Termaat’s study [7] (Table 1) shows that the
sensitivity and specificity of magnetic resonance imaging is sufficiently homogeneous (Qsens = 4.62: four degrees of freedom, Qspec = 0.02: two
degrees of freedom) for chronic osteomyelitis in the peripheral skeleton and was not different from that of leukocyte scintigraphy or combined bone
and gallium scintigraphy for the studies in this systematic review [7–28].
The literature demonstrates that MRI is useful for the diagnosis of osteomyelitis in the absence of metal implants, although there are other
diagnostic tools that show greater specificity and sensitivity.
Diagnostic Accuracy of MRI for Osteomyelitis in Presence of Metallic Implants
There are no identifiable studies on the diagnostic accuracy of MRI for osteomyelitis around metal implants. There are five studies providing some
information on this topic.

Table 1. Sensitivity and specificity of various imaging
techniques [7]

Pooled Sensitivity (95% CI)

Pooled Specificity
(95% CI)

Bone scintigraphy

82%
(70% – 89%)

25%
(16% – 36%)

Leukocyte scintigraphy

61%
(43% – 76%)

77%
(63% – 87%)

Combined bone and
leukocyte scintigraphy

78%
(72% – 83%)

84%
(75% – 90%)

Fluorodeoxyglucose
positron emission
tomography

96 %
(88% – 99%)

91%
(81% – 95 %)

Magnetic Resonance

84%
(69 – 92 %)

60%
(38% – 78%)

Radiography

ND

ND

Computed tomography

ND

ND

Combined bone and
gallium scintigraphy

ND

ND

Type of Study

Gallium scintigraphy

ND

ND

CI, confidence interval; ND, no data
Jiang et al. [29] analyzed 16 patients who received tumor resection and joint replacement for bone cancer. They were retrospectively analyzed to
identify MRI features that were useful for the diagnosis of periprosthetic infection and tumor recurrence using the optimized MRI parameters with and
without view angle tilting (VAT) correction at 1.5 T in coronal fast‐spin‐echo T2‐weighted MRI. Irregular soft tissue mass, soft tissue edema, bone
destruction and fistula were significant features of periprosthetic infection, with sensitivities of 47.4 to 100% and specificities of 73.1 to 100.0%, which
were confirmed based on surgical and pathological findings. Soft tissue masses were a significant feature of tumor recurrence, with 100% sensitivity,
96.0% specificity and 97.0% consistency.
Jungman et al. [30] found that significant reduction of artifacts was achieved by VAT (p < 0.001) and VAT and slice encoding for metal artifact
correction (SEMAC) (p = 0.003) when compared with conventional pulse sequences. On clinical MRIs, artifact diameters were significantly reduced and
diagnostic confidence improved (p < 0.05). In 2 cases tumor‐recurrence was diagnosed, in 10 cases infection was diagnosedand in 13 cases other
.pathology was diagnosed
Fritz et al. [31] mention that optimized conventional pulse sequences and metal artifact reduction techniques afford improved depiction of bone,
implant‐tissue interfaces and periprosthetic soft tissue for the diagnosis of arthroplasty‐related complications. They present strategies for MR imaging
factors and parameters for: (a) minimization of arthroplasty‐related artifacts (imaging at 1.5 T, instead of 3 T, fast spin‐echo (SE) sequence, instead of
gradient‐echo sequences, high receiver (readout) bandwidth, thin sections) and (b) optimization of image quality (use of intermediate echo time, which
results in fluid‐sensitive images, instead of T1‐weighted or heavily T2‐weighted imaging, large matrix in the frequency direction (e.g., 512), high number
of excitations and inversion‐recovery fat suppression, instead of frequency‐selective fat suppression). They concluded that MRI is effective for the
assessment of the periprosthetic soft tissues in patients who have had a total hip arthroplasty (THA).
Alprandi et al. [32] demonstrated the diagnostic value of MRI when measuring and characterizing periprosthetic fluid collections (classified as
serous/purulent/hematic according to signal behavior). For all evaluations, inter‐observer agreement was 100%. No significant differences were found
between the measurements of the collections (p > 0.258). The authors agree that MRI is highly reproducible in detection, localization, quantification
and characterization of fluid collections when the presence of implant infection is clinically suspected.
White et al. [33] investigated the use of standard MRI sequences with simple parameter modifications in 14 THAs for the detection and
characterization of THA complications and conclude that by using simple modifications to standard MR imaging sequences, diagnostic‐quality MR
imaging of THA complications can be performed, particularly around the femoral prosthetic stem.
Magnetic Resonance Imaging Considerations
Attempts have been made to obtain a Metal Artifact Reduction Sequence (MARS) to reduce the size and intensity of magnetic susceptibility
artifacts resulting from magnetic field distortion. Artifacts are encountered especially while imaging near metallic implants and result from local
magnetic field inhomogeneities introduced by the metallic object into the otherwise homogeneous external magnetic field.
A variety of techniques are used for reducing metal artifacts in MRI. Some techniques proposed include single point imaging, prepolarized MRI,
VAT, multiacquisition variable‐resonance image combination (MAVRIC) and SEMAC. Changes to the scan protocol can address artifacts due to the
presence of metal in the image plane (in‐plane artifacts) and due to metal in an adjacent plane (through‐plane artifacts) [34]. MAVRIC is a specialized
sequence to minimize metallic artifact around metallic prostheses [35]. It relies on 3D fast spin echo (FSE) sequences, using multiple different
overlapping volumes at different frequency offsets. Another technique used for addressing through‐plane metal artifacts is SEMAC, where an
additional slice‐encoding gradient is added to a standard fast‐spin echo sequence [36]. The combination of the MAVRIC and SEMAC technique is known
as multiacquisition variable‐resonance image combination selective (MAVRIC‐SL) sequence[37].
Conclusions
The literature shows that MRI can be useful in the diagnosis of osteomyelitis in the absence of metal implants, although there are other diagnostic
tools that show greater specificity and sensitivity. There is a paucity of data regarding the diagnostic value of MRI for osteomyelitis in presence of
metallic implants. Several techniques for reducing the artifacts seen on MRI exist and others are in development, but there is no clinical data about the
diagnostic accuracy of osteomyelitis for MRI in this setting.
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